Voltage-dependent K(+) currents in spiral prominence epithelial cells of rat cochlea.
It has been suggested that spiral prominence is associated with ion transport, but the characterization of ion channels has not been explored so far. We studied the electrical properties and ion conductances of the spiral prominence epithelial cells (SPECs), which are epithelial cells covering the luminal side of spiral prominence, in the upper turn of neonatal rat cochlea using a whole-cell variant patch clamp technique. The cell capacitance was 16.3+/-2.1 pF (n=33) and the resting membrane potential was -68. 9+/-2.5 mV (n=14) in perilymph-like bath solution. It was found that those SPECs possess a large voltage-activated, outwardly rectifying K(+) current and a small inwardly rectifying K(+) current. The outward K(+) current was activated by depolarizing pulses more positive than -30 mV, and sensitive to tetraethylammonium chloride (20 mM), 4-aminopyridine (10 mM), but not to Ba(2+) (0.5 mM). Tail current analysis revealed that it was primarily K(+)-selective. The time course of activation was well fitted by an exponential function raised to second power. The small inwardly rectifying K(+) current was sensitive to Ba(2+) (0.5 mM), and the Ba(2+)-sensitive current was K(+)-selective. In cell-attached or inside-out patch recordings, no discernible K(+) channel currents were found in the apical membrane of SPECs. Based on these results, we conclude that SPECs have two types of voltage-dependent K(+) currents, which are most likely located in the basolateral membrane.